A B S T R A C T Background: Cognitive deficits are an important component of depression and may remain impaired after recovery from depression. Objectives: To evaluate the efficacy of cognitive rehabilitation in depression on cognitive dysfunction in the area of attention and memory. Materials and Methods: The study was hospital based pre-and post-intervention with follow-up assessment design. Selection of the depressive patients was by purposive sampling. The sample size consists of 30 intervention depressive patients included in the study after giving written informed consent. After preassessment, all patients underwent 15 sessions as part of cognitive rehabilitation. Postassessment was done to see the outcome of cognitive rehabilitation after 3 months follow-up. Results: After the intervention, there was significant improvement in attention and memory area. Along with these deficits, their basic living skills were also improved. Conclusion: Cognitive rehabilitation techniques are useful in remediating cognitive dysfunction in the area of attention and memory in patients with depression.
occupation, and society. In the past 20 years, cognitive rehabilitation has been used to reduce deficits in the areas of attention, memory, information processing, visuo-spatial perception, visuo-constructive abilities, planning and reasoning, mainly in patients with brain injuries, early stage dementia, schizophrenia, attention deficit hyperactivity disorder and mild intellectual impairment. However, a recent study reported that a new cognitive remediation treatment designed to treat residual depressive symptoms and for the 1 st time, address cognitive impairment was associated with improvement in psychosocial functioning in patients of bipolar disorder with residual depressive symptoms. [11] In view of paucity of Indian reports in this area, the present work was undertaken to study the efficacy of cognitive rehabilitation of attention and memory in depressive patients.
MATERIALS AND METHODS

Sample
The sample comprised of depressive patients diagnosed on the basis of International Classification of Disease-10 diagnostic criteria for research criteria and with minimum 2 years duration of illness. [12] Patients were selected by C ognitive Rehabilitation is a complex collection of technique that is designed to enhance perception, attention, comprehension, learning, remembering, problem solving and reasoning in individuals who are impaired in these areas. [1] [2] [3] [4] Cognitive rehabilitation therapy is the art and science of restoring these mental processes and teaching compensatory strategies. While it is established that depression increases the risk of cognitive impairment, recent evidence suggests that cognitive dysfunction during remission increases the individuals' vulnerability to onset, maintenance and recurrence of depression. [5] [6] [7] [8] Depressive cognition consistently affects working memory, attention, and executive dysfunction. [8] [9] [10] Cognitive rehabilitation is useful in improving psychological functioning of the patient. The improvement in turns reduces the difficulties faced by the patient in his everyday interaction in the family, purposive sampling technique from Department of Psychiatry Bokaro General Hospital Bokaro Steel City, Psychiatric Unit and Private Clinics of Bokaro. Only right-handed patients having basic reading and writing ability to understand the instructions given were included in the study. Patients having co-morbid psychiatric disorder, substance abuse, visual and hearing impairment, organic pathology, and significant physical illness were not included in the study.
Design
The study was hospital based pre -and post-intervention with follow-up assessment design.
Assessment tools used
• Sociodemographic and clinical data sheet • Annet's hand preference scale [13] • Beck depression inventory (BDI) [14] • Digit span test of Wechsler Adult Intelligence Scale Revised (WAIS-R) [15] • Wechsler Memory Scale (WMS). [16] 
Procedure
After screening according to inclusion and exclusion criteria, 30 depressive patients were included in study with their informed consent. The initial session included clinical interview and filling of sociodemographic and clinical data sheet. Annett's hand preference battery was used to screen handedness and only right-handed patient were selected. BDI was administered to assess the severity of depression. To assess the attention and concentration digit span test from WAIS-R (digit span test) was administered. WMS was administered to assess the memory. After preassessment, cognitive rehabilitation was given to the depressive patients [Appendix 1]. Initially, 15 sessions of cognitive rehabilitation package was given (which includes postassessment). Thereafter, postassessment was done to assess the outcome of rehabilitation after 3 months follow-up [ Figure 1 ]. Scores of patients on digit span test and WMS before and after intervention were compared with the Student's t-test.
RESULTS
A total of 30 depression meeting the inclusion and exclusion criteria were included in the study with their informed consent. The age range of the patients included in the study was 20-60 years. Patients had been on psychiatric treatment that was continued during the study. The distribution of severity of depression based on scores on BDI was: Mild in 2 (6.66%) patients, moderate in 26 (86.66%) patients and severe in 2 (6.66%) patients.
Scores of the depression patients on digit span test of WAIS-R before and after the Intervention are shown in Table 1 . Pre-and post-intervention scores of immediate and delayed memory subtests along with working and optional memory subtests of WMS in depression patients are given in Tables 2 and 3 respectively.
DISCUSSION
In the present study, the aim was to assess the improvement in cognitive functioning of the patient through cognitive remediation techniques. The main areas of intervention were: Attention and memory. Therefore a pretest was done to assess the level of sustain attention, selective attention, information and orientation, logical memory, verbal paired, visual reproduction, spatial span, mental control, and memory through appropriate test. After 3 months of regular intervention, a posttest was again done and all areas were again assessed through the same test, that is, as in pretest.
Results revels that there was a significant improvement in attention and concentration after the intervention, which can be explained as areas of brain mainly involved in attention are ascending reticular activation system (arousal/vigilance); superior colliculus (involuntary eye movement); pulvinar of thalamus (filtering and redirecting visual attention); cingulate cortex (executive effortful attention); parietal lobe (engage/disengage); frontal lobe (directing attention). Of these areas, sustained attention is the effort of right parietal and right frontal areas. [17] Experiment that require sustained attention with discrimination were found to activate and maintain activity in right-sided prefrontal (dorsolateral and ventrolateral) and parietal lobe. [18] The circuit mainly involved in it is frontal-striatal pathway connecting frontal lobe and help in maintaining an activity for a considerable period of time (La Berge triangular circuit of attention). [19] Of all these attentive processes, patients with depression have difficulty in sustaining attention. Therefore, deficits in sustained attention have been proposed as a vulnerability marker for depression. [20] The functional importance of this finding and the neuronal networks involved remain to be elucidated. Thus direct training involved repeated drills and exercises (based on the model of Parente and Parente model of attention) [21] of sustained attention has been targeted to strengthen the triangular circuit of attention involving dorsolateral prefrontal cortex, parietal lobe and Pulvinar, and it has been found to be fruitful in restoring the deficits of the patients. [19] Although the physiological mechanism behind the restoration is not known, but the technique has been found to be beneficial for the patients which is supported by another study which also reported that repeated practices is a viable method of cognitive remediation in patients with depression. [22] The performance on WMS in pretest shows poor results on different areas of memory immediate memory (logical memory I, visual reproduction I, faces I, verbal paired associates I, family pictures I) which shows that during the phase of depression they are not able to remember information immediately after auditory and visual presentation. Also in delayed memory (logical memory II, visual reproduction II, faces II, verbal paired associates II, family pictures II), patients are not able to remember orally, auditory and visual information. In working memory, depressive patients are unable to remember and manipulate both visually and orally presented information in short-term memory (letter number sequencing, spatial span). This is consistent with the findings of an earlier study that reported that depressive patients have deficits in their ability to monitor the contents of working memory. [23] It has also been reported that depressed patients showed inability to inhibit neutral information access to working memory, restrain and delete irrelevant information. [24] However, there was a significant improvement found in the performance of the patients after the intervention that was targeted to remediate the areas that were deficient in the patients in the present study. This is consistent with the findings of a previous study that observed that patients who receive cognitive training improve on a range of neuropsychological tests targeting attention, verbal learning and memory, psychomotor speed, and executive function. [22] In the present study, comparison of the pretest and posttest scores revealed significant improvement in all the areas of memory. This finding is consistent with a recent observation that cognitive training in depressive disorders improves memory performance. [25] Study limitations include the relatively low number of subjects due to time constraints and the lack of a control group. The current intervention package required a significant investment of time and human resources to deliver the therapeutic sessions that may not be available in other settings because of the requirement for trained therapist and cost. Future studies should include larger number of patients along with a control group. In addition, the contribution of individual components of the rehabilitation package to the outcome measures should be investigated because the present work only assessed the impact of the global rehabilitation protocol.
CONCLUSION
Depressive patients have severe cognitive deficits that may last for prolonged period despite treatment with medications and counseling. Cognitive rehabilitation provides a better scope for the patients with depression to show improvement in global functioning. The psychosocial rehabilitation of depressive patients should involve cognitive rehabilitation as it directly or indirectly strengthen the patient and motivate him for better performance that is, more the attention and memory capacity better the patient's performance. The patient was asked to shuts his or her eyes first, and then the patient hand was touched with a pencil eraser or pencil point. Then it was asked, "what do you feel, the point or the eraser" Level IV: Concentration and mental control
The patient was asked to solve simple arithmetic problems, such as 2+4 − 1. The problem presented several possible answers below each problem so that problem is always in view. Or the patient was asked to solve simple riddles that are presented on cards Level V: Distracted attention Here, the patient was asked to solve arithmetic problems in between some disturbances was given such as playing music, making some noise with stick Level VI: Attention with immediate memory Similar sequences were presented (e.g., 2, 4, 6, 8) , and then the patient was asked to continue the sequence (e.g., 10, 12, 14) Level VII: Interférence resistance training A simple paragraph is read before paragraph to the subject. Then another was presented. Next the question was asked about the first, followed by questions about the second Rehabilitation of memory Exercise and drills Repeated practice for learning of specific material Menemonic strategies Symbols are used to locate particular things, exaggerate the size of important parts of the image, use of all sense to code information Peg word technique Patient form images of to-be-remembered items in association with previously learned number/ word as rhyming pairs. E.g.; one is bun, two is a shoe, etc., To later retrieve items, patient simply run through the ordered (peg words) bun, shoe, etc., and retrieve the items that had been imaged with them Imagery rehearsal technique In this technique, names of people that are trouble to remember were written down and the patient was advised to read the names and visualize the corresponding faces at fixed intervals. E.g., 3 times a day Verbal organization and semantic elaboration PQRST method: (P=preview, Q=questions, R=reading, S=Starting, T=test) Semantic elaboration techniques Here, a story containing words to be learned was elaborated. Which helps in semantic encoding, improved retrieval External aids Environmental structuring Labels on cupboards, simple operating instructions on appliances, name tags on persons in the immediate environment and signs substantially enhance patient's ability to function in everyday life
Use of notebooks
According the need, an appropriate notebook was used. (a) Datebook: Here, activities and appointments were recorded. (b) List of things-to-do: This is an ongoing list to which items were added
